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PREFACE

Paddl efi sh and sturgeon are the nost primtive bony fishes in
North Anmerica. Sone species are anadronous while others conplete
their life cycles in large rivers, reservoirs, or |akes. The
paddl efi sh and npbst sturgeon species are conmercially inportant
sources of flesh and caviar. Sone species al so support
recreational or subsistence fisheries and are of interest to both
public and private aquacul turists. As a group, paddlefish and
sturgeon occur in 41 states within the continental United States.
Most species are currently the focus of nmulti-state or national
recovery efforts.

Efforts to nanage, conserve, and restore paddl efish and sturgeon
popul ations are currently underway by the U S. Fish and Wldlife
Service (Service), individual States, Tribes, interstate

fi sheries conm ssions, a nunber of other Federal and public
agencies, universities, and private aquaculture interests.
Regar dl ess of species, all ongoing efforts are confronted with
simlar problens. These include: |ack of sufficient information
on stock size, novenents and distribution, popul ation genetics,
harvest and contam nant effects, essential habitat requirenents,
and the poorly defined role of artificial culture and stocking in
popul ati on recovery. Managenent of paddl efish and sturgeon
stocks is further conplicated by conflicting regul ations and
illegal fisheries, and the |lack of a mechanismfor rapid and

ef fective dissem nation of information between agencies and
groups worki ng on these speci es.

Paddl efi sh and sturgeon are long-lived and take a relatively |ong
time (10-20 years in sone cases) to reach sexual maturation
They have wi despread natural ranges. Consequently, nost

paddl efi sh and sturgeon species are interjurisdictional. Stock
enhancenent and restoration, where necessary, will therefore take
many years and will benefit from partnerships and nati onal

| eader shi p.

The purpose of this docunment is to propose a framework for the
devel opnent of these partnerships and to define the Service's
role in the managenent and conservation of the Nation's

paddl efi sh and sturgeon resources. This docunent addresses the
need for a national perspective for these species, identifies
comon probl ens, and reconmends net hods and neasures to address
t hese probl ens.

The Service's FISHERIES VISION FOR THE FUTURE defines the
responsibilities and role of the agency in the conservation of
the Nation's fisheries. Under the Vision, the primary focus of
the Service's Fisheries Programis on (1) interjurisdictional and
depl eted species and threats to these species including the
habitats that support them (2) fishery resources on Service,



Tribal, and other Federal |ands; and (3) those species defined by
mtigation and | egal mandates.

The Vision's goal and strategies affirmthe Service's conm t nment
to meet the chall enges and opportunities of the Nation's
fisheries as a | eader and partner to ensure the w se
conservation, managenent, and sustainability of our country's
fishery resources. However, the Service cannot manage, conserve,
and restore the Nation's paddl efi sh and sturgeon popul ati ons
alone. To be successful, this venture requires a joint effort
whi ch includes participation of all entities that are involved in
t he managenent of paddl efish and sturgeon populations in the
United States. W nmust work together, and, where necessary, we
nmust devel op new partnerships for nore efficient and effective
use of our resources.

The inpetus for devel opment of this framework docunent was
derived fromthe participants at a national workshop on

paddl efi sh and sturgeon, convened in Atlanta, Georgia, in January
1992. Steering commttee nenbership included representatives of
the Service, several States, the private aquaculture community,
and academ a.

vi



| NTRODUCTI ON

Al t hough popul ations are sparse, paddl efish and sturgeon species
i nhabit many maj or freshwater and nearshore marine environnents
in North America.

Certain species often occur over a w de

geographic area and in nmany habitats during their various life

stages (Table 1%.
and i npoundnents,
t he conti nental

oxbow | akes,
shel f.

These habitats include |arge rivers,
and mari ne waters over

estuari es,

| akes

Sonme species are anadronmous while others
conplete their life cycles in inland waters.

Tab1e 1°

Geographical distribution and general habitat of North American paddlefish and sturgeons

Species Common Name Geographical Distribution Habitat
Acipenser
brevirostrum Shortnose sturgeon Atlantic coast from St. John River. New Brunswick, Anadromous; large coastal rivers
Canada, to St. Johns River, east coast of Florida
fulvescens Lake sturgeon Mississippi River, the Great Lakes, and the Hudson Freshwater; lakes and large rivers
Bay drainage basins
medirostris Green sturgeon Pacific coast from Gulf of Alaska south to north Anadromous; primarily marine
Baja, California, especially the Columbia River
oxyrinchus
desotoi Gulf sturgeon Gulf coast from the Mississippi River in the west Anadromous; primarily freshwater
to Florida Bay in the east and estuarine
oxyrinchus
oxyrinchus Atlantic sturgeon Atlantic coast from Labrador through Gulf of Mexico Anadromous; primarily estuarine
to northern coast of South America
transmontanus White sturgeon Pacific coast from Gulf of Alaska south to north Anadromous or semi-anadromous;
Baja, California, especially Columbia River and large flowing rivers
Sacramento-San Joaquin system
Scaphirhynchus
albus Pallid sturgeon Mississippi River from lllinois south to Louisiana; Freshwater; large turbid flowing
Missouri River from Montana to Missouri rivers
platorhynchus Shovelnose sturgeon Ohio, Mississippi, and Missouri rivers; Rio Grande Freshwater; large turbid flowing
River in Texas and New Mexico rivers
suttkusi Alabama sturgeon Mobile River system of Alabama and Mississippi Freshwater; rivers with moderate to
swift currents
Polyodon spathula Paddlefish Mississippi River system, Mobile Bay drainage, Freshwater; backwaters, sluggish
Alabama River west to east Texas pools, bayous, oxbows of large
rivers, and lakes
a . . . . .
Table 1. Geographic distribution and general habitat of North
Aneri can paddl efish and sturgeons. (Mddified fromT.1.J. Smth,
NOAA Tech. RPT. NMFS 85, March 1990)
Hi storically, with the exception of the pallid sturgeon, al
species were comercially inportant in North America. During the



peak of the sturgeon fishery (1885-1895) an estimated 11.4
mllion kg of sturgeon were harvested annually fromUnited States
waters. By the late 1890's, however, overfishing, habitat |osses
due to construction of dans, and watershed devel opnent and
alteration had caused a severe decline in stocks (Figure 1). For
exanpl e, conbi ned | andi ngs of Atlantic, @il f, and shortnose
sturgeon decreased from 3,000,000 kg annually in the late 1880's
to bel ow 500,000 kg by 1902, and to | ess than 50,000 kg for nost
of the period from 1921 to the present: a 98% decline.

Even t hough t he abundance
of paddl efi sh and sturgeon
has been reduced over nuch
- A of their current range,
there is evidence that
Atlantic Sturgeon t hese fl sh respond well to
(New Jersey fishery) appl’ Opl’ | at e I'THnagel’TEﬂt .
Several sturgeons (e.g.
Atlantic, @ulf, shortnose,
- and pallid) are currently
the focus of interagency
recovery or managenent
pl ans; however, often
- B there exists a | ack of
coordi nati on and
Lake Sturgeon i nformati on sharing anong
(Lake Erie fishery) t hose wor ki ng on various
speci es.

- Three sturgeons
(shortnose, pallid, and
3] @ul f) have al ready been
| i sted as endangered or
c t hreat ened under the
2] Endanger ed Species Act,
White Sturgeon and three other species --
(Columbia River fishery) the white stur geon in the
14 upper Col unbia river
dr ai nage, the Al abama
sturgeon, and the
paddl efi sh — have been

1880 = 1890 = 1900 = 1910 = 1920 = 1930 proposed for |isting.

R Cont i nued habit at
destruction and
alteration, coupled with

Figure 1. Comercial exploitation i1legal harvest, may
of various stocks of sturgeon from |7pede cost-effective
1880-1930. (FromT.1.J. Snith, restoration or survival of

NOAA Tech. RPT. NVES 85 March several of these species
1990) . ' ' (e.g., pallid sturgeon and

paddl efi sh).

STURGEON LANDINGS (106 kg)




Probl ens that affect paddlefish and sturgeon managenent are
generally simlar. This docunent offers a series of
recommendati ons and strategies to address those common probl ens,
and is the first step in devel oping a national perspective for
managenent and conservation of the Nation's paddl efi sh and
sturgeon speci es.

There is general agreenent anong the states, the Service,
academ a, and private aquaculturists that w thout a concerted,
wel | coordinated national effort with participation by al
interested parties, paddlefish and sturgeon populations in the
United States will continue to decline, and there will be further
endangered and threatened species listings and fishery
restrictions.



PROBL EMS/ RECOVVENDATI ONS/ STRATEG ES

Problem 1: There is a need to devel op a coordi nated nati onal
strategy for the managenent® of paddl efish and sturgeon resources
to protect the remaining stocks.

Recommendation 1.1: The Service will assune a national

| eadership role and facilitate and coordi nate devel opnent of
an admni strative and managenent franmework anong Feder al
State, Tribal, university, and private sector entities that
have an interest in the managenent of paddl efish and

st ur geon.

Strategy 1.1.1: Identify organizations with
interjurisdictional coordination and comuni cati on
responsibilities, and evaluate their role in paddlefish
and sturgeon managenent

Strategy 1.1.2: ldentify adm nistrative networks necessary
to facilitate paddl efi sh and sturgeon managenent.

Strategy 1.1.3: \Were necessary, create new partnerships
and devel op formal agreenents anong Federal, State, Tribal,
private, and International entities interested in paddlefish
and sturgeon managenent.

Rationale: There is currently no nationw de nmechanismto
mai nt ai n coordi nati on and communi cati on anong admi ni strators,
resource nanagers, hatchery managers, and researchers who are
i nvolved in the managenent of paddl efish and sturgeon speci es.
Because many paddl efi sh and sturgeon popul ations are
interjurisdictional and anadronous, and several species are
listed as threatened or endangered, the Service has, as stated
in the FISHERIES VISION FOR THE FUTURE, a responsibility for
their protection and nai ntenance. The Service should
therefore work with the States, Tribes, and other public and
private managenent entities to coordinate the creation of a
scientific and admi nistrative network to facilitate

comuni cati on and coordi nati on anong paddl efi sh and st urgeon
interests nationwi de. An exanple of a possible network is
provided in Figure 2.

“The word managenent throughout this document is defined to include, but not linited to,
tradi tional managenent strategi es such as culture, enforcenent, harvest nmanagenent, habitat
managenent, and research.



NATIONAL PADDLEFISH/STURGEON
COORDINATION NETWORK
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Fi gure 2. Exanpl e of a possible national network for cross

communi cation and coordi nati on between paddl efi sh and sturgeon
i nterests.

Reconmendation 1.2: The Service, states, Tribes, and other
Federal, state, and private entities interested in the
managenent and conservation of paddl efish and sturgeon wil|l
establish and mai ntain coordi nation and comuni cation to
provi de support for managenent activities and to assist in the
devel opnment of funding initiatives.

Strategy 1.2.1: Develop and naintain a conmuni cation
network (e.g., newsletters, workshops, synposia) anong
Federal and state agencies, Tribes, and private entities
i nvol ved in paddl efi sh and sturgeon managenent.

Strategy 1.2.2: Create a focal point to identify and
coordinate funding initiatives to support paddl efish and
sturgeon managenent in the United States.



Rational e: | nproved communi cati on anbng managenent entities
and private interests working on paddl efish and sturgeon w ||
enhance di ssem nation of information with potenti al

application to species of concern. |Interagency and
cooperative (State-Federal-Tribal-private) nmanagenent prograns
on paddl efish and sturgeon will |ikely generate a broader

interest in devel opnent of financial support than wll
i ndi vi dual efforts.

Recommendation 1.3: The Service will work with the states and
ot her managenent entities to devel op and i npl enent
interjurisdictional nanagenent and recovery plans for

paddl efi sh and sturgeon in the United States.

Strategy 1.3.1: Mintain central repositories for
i nformati on and pl ans for paddl efish and sturgeon
managenent .

Strategy 1.3.2: Prepare and inplenent interjurisdictional
managenent and recovery plans as warrant ed.

Strategy 1.3.3: Evaluate the status of paddlefish and
st urgeon nmanagenent activities and provi de annual managenent
recommendati ons to nmanagenent entities.

Rational e: The Service has a national responsibility to
ensure the conservation, naintenance, and recovery of

t hreat ened and endangered species, and to support
interjurisdictional fishery managenent efforts. Popul ations
of paddl efish and several sturgeon species have been
drastically reduced on a national scale. The Service should
mai ntain central repositories of information on managenent

pl ans for paddl efi sh and sturgeon species; prepare, inplenent,
and encour age the devel opnent of managenent and recovery pl ans
as warranted; and prepare periodic reports which summarize the
status of paddl efish and sturgeon nanagenent activities.

Problem 2: There is a general |ack of understandi ng and

awar eness by the public of the ecol ogical and econom c inportance
of paddl efish and sturgeon species, and of the environnmental and
human-rel ated inpacts that threaten the welfare and conti nued

exi stence of many paddl efi sh and sturgeon popul ati ons.

Recommendation 2.1: The Service, States, Tribal, and other
public and private entities that have an interest in

paddl efi sh and sturgeon will establish coordi nated nechani snms
to increase the level of public awareness of the dimnishing
stocks of paddl efish and sturgeon.

Strategy 2.1.1: Develop informational materials on
paddl efi sh and sturgeon for public dissen nation
e.g., brochures, videos, displays).



Strategy 2.1.2: Report on paddl efish and sturgeon
managenent activities in news releases and presentations to
prof essional, student, civic, legislative, fishing, and

ot her interest groups.

Rational e: Public appreciation and understandi ng of these
species i s necessary to gain support for restoration prograns.
The Service and other interested entities can make a maj or
contribution to the welfare of these species by elevating
their public inmage and the public's understanding of their
habitat requirenents.

Problem 3: Life history, population characteristics, and habitat
requi renents of paddl efish and sturgeon are poorly under st ood.

Recommendation 3.1: The Service will work with other
managenment entities to identify, participate in, and support
studies on: life history and popul ation characteristics;
identification of essential habitats; contam nants; and
identification of suitable water quality and quantity to
ensure survival and to enhance popul ati ons of paddl efi sh and
st ur geon.

Strategy 3.1.1: Under the auspices of interagency networks
described in Strategy 1.1.3, identify critical life history
and habitat information needs for paddl efish and sturgeon
resources and devel op necessary study plans that include
assessnent of popul ati on status.

Strategy 3.1.2: Managenent entities should dedicate the
resources necessary to inplenent the coordinated, |ong-term
interjurisdictional efforts outlined in Strategy 3.1.1

Strategy 3.1.3: Encourage cooperative studies with academ c
institutions and the private sector to address specific
research or informational needs related to paddl efish and

st ur geon nanagenent .

Rational e: Perpetuation of self-sustaining stocks of

paddl efi sh and sturgeon requires a conprehensi ve understandi ng
of their biology, population dynam cs, habitat needs, water
guality requirenments, fisheries interactions, and the short
and long-termeffects of contam nants and ot her human-induced
impacts. Due to their interjurisdictional nature, the |ack of
awar eness by the public and many resource agencies of their
econoni ¢ and environnmental value, and the resulting scarcity
of dedicated funding, there has been little research focused
on these species. The Service should encourage and work with
the States and ot her nanagenment entities to conduct and
support studies to identify biological and environmental
factors that affect the survival of paddlefish and sturgeon.



Problem 4: Culture and stocking of paddlefish and sturgeon by
Federal, State, and private interests are |argely uncoordi nated.
This can lead to problens involving hybridization, genetic
integrity, fish health, and ecol ogical issues detrinental to
per petuation of native stocks of paddl efish and sturgeon.

Recommendation 4.1.: Service, State, and private paddlefish
and sturgeon hatchery operations and aquacul ture devel opnent
and managenent prograns will culture and stock fish in a
manner that is conpatible with the preservation and
restoration of native stocks in accordance with approved
managemnent pl ans.

Strategy 4.1.1: Assess genetic variabilit
of paddl efish and sturgeon to determne th
m xi ng of stocks.

y in popul ations
e isolation and

Strategy 4.1.2: Ensure that stocking prograns are conducted
usi ng ecologically conpatible fish.

Rational e: Many Service, State, and private entities are, or
will be, involved in the culture and stocking of paddlefish
and sturgeon. Individual strains or sub-popul ations of target
speci es may exhibit unique adaptations to their specific
habitats (e.g., anadronous homng to natal rivers). To ensure
that natural genetic and other popul ation characteristic
structure and variability are maintained, the Service, States,
and other entities involved in the culture and stocking of
paddl efi sh and sturgeon should conduct their prograns in a
manner that avoids altering natural popul ations.

Recommendation 4.2: The Service, States, and other managenent
entities will identify and support coordinated investigations
of paddl efish and sturgeon to better understand and docunent
cul ture techni ques, chem cal and drug needs, broodstock
managenent, spawni ng techni ques, di sease probl ens, feeds and
feeding, and nmethods to control bird, mamual, and reptile

depr edati on.

Strategy 4.2.1: Devel op cooperative working relationships
to coll ect paddl efish and sturgeon broodfish and to inprove
capture, hauling, and hol ding techniques, in accordance with
approved managenent pl ans.

Strategy 4.2.2: Support basic research on cultural efforts
on sperm preservation, spawni ng techni ques, incubation and
reari ng, drug and chem cal needs and cl earance requirenents,
br oodst ock mai nt enance, di sease assessment and treatnment,
and st urgeon.

Strategy 4.2.3: As information becones available, identify
best cultural practices for paddlefish and sturgeon and
devel op and di ssem nate hatchery gui del i nes.



Rational e: Except for commercial aquaculture of white
sturgeon in California, culture of paddlefish and sturgeon is
| argely fragnmented and uncoordi nated. Though many entities
are involved, specific techniques for broodstock collection
and managenent, spawni ng, egg incubation, rearing, disease
assessnment, feeds and nutrition, and drug and chem cal needs
are not fully described or are not readily available to al
users. Wth the recent increase in interest at the national
and State |levels in paddl efish and sturgeon, and to reduce
needl ess repetitive efforts, the Service, States, and ot her
managenent entities should identify and support a national
mechani sm for the coordination of technol ogi cal devel opnent
and research activities for these species.

Recommendation 4.3: Service, State, and ot her managenent
entities will conduct and support conprehensive eval uation of
the need for and the effectiveness of supplemental stocking in
fishery restoration, nmitigation, and enhancenent.

Strategy 4.3.1: Develop criteria, based on biol ogical,
political, social, and econom c considerations, to evaluate
the need for and the effectiveness of stocking efforts.

Strategy 4.3.2: Develop a standard benefit-risk assessnent
procedure for stocking paddl efish and sturgeon, and devel op
standards for disposal of all fish which have been produced
beyond t he approved stocking request.

Strategy 4.3.3: Conduct and support research to identify
suitable fish sizes, sites and tines of year for stocking
paddl efi sh and sturgeon, as well as suitable handling and
haul i ng procedures.

Strategy 4.3.4: Support devel opnent of cost effective
| ong-term taggi ng techni ques and recovery nethods, and
encourage that all hatchery rel eased paddl efi sh and
sturgeon are tagged or nmarked.

Strategy 4.3.5: Support the establishnent and nmai nt enance
of regional tag/mark clearinghouses and data base nmanagenent
functions to control and assign tag types and nunbers to
avoi d repetition and confusion, and to consolidate and

eval uate tagging and tag return information.

Rational e: The inpact of the rel ease of |arge nunbers of
paddl efi sh and sturgeon on wi | d popul ati ons nust be eval uat ed.
These stockings should not be viewed as adequate repl acenent
for natural production lost to habitat alteration or
overfishing. Instead, artificial propagation should be
considered to suppl enment dimnished wild popul ations, to

repl ace | ost stocks when destructive factors are elim nated,
or to maintain popul ati ons where natural reproduction is



| acki ng because of |oss of suitable spawning habitat. Because
of the potentially high costs and requisite dedication of
personnel and facilities required for stocking prograns,
beneficial results of hatchery culture and stocking nust be
denonstrated in terns of survival, growmh, and relative
contribution to existing populations. To prevent negative

i npacts on wild popul ati ons, standards shoul d be devel oped for
t he beneficial use of paddlefish and sturgeon which have been
produced beyond approved managenent needs.

Problem 5: Habitat alteration and destruction are negatively
i npacting many popul ati ons of paddl efi sh and sturgeon.

Recommendation 5.1: The Service, States, and other managenent
entities will use all existing authorities to ensure that
habitat essential to these species is not destroyed or
degraded, and that degraded habitats are restored.

Strategy 5.1.1: Ensure that all water-dependent projects
are fully evaluated for both site specific and system c

i npacts on paddl efi sh and sturgeon, and, where necessary,
appropriate mtigation is provided.

Strategy 5.1.2: Strengthen regul ations and | aws where
necessary to protect essential paddlefish and sturgeon
habitat. As information derived fromresearch conducted
pursuant to Reconmendation 3.1 is forthcom ng, incorporate
i ncreased know edge of life histories, population
characteristics, and their relationships to habitat

requi renents into existing and new regul ati ons.

Strategy 5.1.3: Initiate cooperative interagency efforts
to aneliorate or otherw se reverse the inpacts of previous
projects through habitat restoration.

Strategy 5.1.4: Initiate efforts to use the existing
authority of the National WIdlife Refuge Systemto devel op
habi tat protection and restoration schenes for paddlefish
and sturgeon speci es.

Rational e: Habitat alteration and destruction have
drastically effected paddl efi sh and sturgeon popul ati ons.

Many of the water-dependent projects that inpact these species
have been devel oped and i npl enented wi t hout providing for
appropriate mtigation for paddl efish and sturgeon habitat
loss. If this trend is not reversed many nore of these
species will becone threatened, endangered, or extirpated.

Problem 6: Overfishing, illegal take, and commerce are reducing
many popul ati ons of paddl efi sh and sturgeon.

Recommendation 6.1: The Service will provide the | eadership
and support necessary to encourage States that share specific
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interjurisdictional stocks of paddlefish and sturgeon to
standardi ze fishing regul ations for these species.

Strategy 6.1.1: Encourage and support nulti-agency
assessnment of interjurisdictional paddlefish and sturgeon
stocks and fisheries to ensure mai ntenance and preservation
of viabl e popul ati ons.

Strategy 6.1.2: Support establishnent and mai nt enance of
interjurisdictional fisheries managenent groups (e.g.,

M CRA, UMRCC, and MRNRC) to continuously review and
recommend st andardi zati on of fishing regulations.

Strategy 6.1.3: As information derived fromresearch
conducted pursuant to Recommendation 3.1 is forthcom ng,

i ncorporate increased know edge of |ife histories,
popul ati on characteristics, and their relationships to
interjurisdictional nanagenent strategies and plans into
exi sting and new official positions of interjurisdictional
groups.

Rat i onal e: Because nobst paddl efi sh and sturgeon species
typically nmake extensive mgrations within their respective
ranges, they are exposed to harvest in many jurisdictions.
Anadr onous sturgeon species of unspecific origin may be
legally taken in indiscrimnate coastal interception
fisheries, and nost of the major spawning rivers and | akes
used by paddl efish and sturgeon either have shared boundari es
or course through two or nore states. Were commercial or
sport fisheries exist on widely ranging stocks, effective
popul ati on managenent is hindered by a | ack of coordi nated
regul ati ons.

Reconmendation 6.2: The Service, States, and other managenent
entities will support and enforce |aws pertaining to illegal
take, transport, and conmerce of paddl efish and sturgeon and
their products.

Strategy 6.2.1: Enhance existing cooperative |aw
enforcement efforts with States and other authorities to
elimnate illegal commerce in paddl efish and sturgeon
speci es and their products.

Strategy 6.2.2: Enhance awareness of cooperative |aw
enf orcenent agencies and other authorities of paddlefish and
sturgeon enforcenent issues and tactics.

Strategy 6.2.3: Evaluate existing |laws and authorities and
strengthen and clarify them where necessary.

Strategy 6.2.4: In concert with private industry, devel op
and i npl ement a practical systemfor marking and tracking
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the flow of donmestically reared paddl efi sh and sturgeon
speci es and their products.

Rational e: Due to high demand and financial incentives, many
paddl efi sh and sturgeon stocks are exposed to illegal harvest
for black nmarket trade. As nore restrictive regulations are
pl aced on legal fisheries, unlawful harvest may i ncrease.
Resour ce managenent and popul ati on recovery are severely
hanpered by illegal harvest and nust, therefore, be

i nvesti gat ed.
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APPENDI X |

SPECI ES ACCOUNTS

Shortnose Sturgeon: Aci penser brevirostrum (LeSueur)

The shortnose sturgeon is restricted to the east coast of North
Anmerica with a geographic distribution fromthe St. John River,
New Brunswi ck, to the Indian River, Florida. Although | andl ocked
popul ati ons occur in the Hol yoke Pool on the Connecticut R ver
and perhaps in the Lake Marion-Multrie systemin South Carolina,
the species is generally considered to be anadronobus. Abundance
of adults is typically greatest in the estuarine portions of
river systens; all captures at sea have occurred within a few

kil ometers of land. |In general, shortnose sturgeon northern
popul ations have a life span simlar to other Acipenser spp., but
i ndi vi dual s from sout hern popul ati ons may be shorter-lived. The
ol dest femal e and nal e shortnose, both collected fromthe St

John River, Canada, were 67 and 32 years of age, respectively.
The maxi num recorded size for this species is a 1.43 mfemal e

t hat wei ghed 23.6 kg. The largest male was 1. 08 m and wei ghed
9.5 kg.

When shortnose sturgeon attain adult size of 46-50 cm nbst begin
di spl aying m gratory behavior, traveling upstreamin spring and

t hen downriver after spawning. |In sone large rivers however,
adults may overwi nter in deep waters adjacent to spawni ng
grounds. Arrival at spawning areas coincides with water
tenperatures of 8-10°C, and spawni ng t hroughout nobst of the

speci es' range occurs at 9-12°C. Juvenile shortnose may remain
in tidal fresh and brackish water of their natal rivers for 2-8
years dependi ng upon geographic | ocation. Males mature as early
as 2-3 years in Georgia and as late as 10-11 years in New
Brunswi ck. Fermales exhibit a simlar trend, maturing at ages 4-6
years in southern waters and 12-15 years in Canada. Length at
maturity is simlar throughout the species' range, occurring at
46-50 cm for both sexes. Though annual spawni ng has been
docunented for a few fish in South Carolina, spawning periodicity
is probably 2-4 years depending in part on environmental
condi ti ons.

Hi storically, shortnose sturgeon were harvested commercially with
Atl antic sturgeon for flesh and caviar, but no species
designations were recorded in the | andings data. |Incidental
fishing nortality, principally in shad gill nets, has been

specul ated as a nmjor reason for the disappearance of this
speci es fromshall ow estuaries of the Chesapeake Bay. A few
shortnose are also taken incidentally by nearshore ocean

trawl ers. However, the main reason for the current |ow abundance
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of this species is loss of habitat due to water pollution and
dans, and possibly also due to a decrease in the vol une of
artesian-fed oversummering sites in the rivers of the deep south.
The shortnose sturgeon is listed as an endangered species in
accordance with provisions of the Endangered Species Act of 1973,
as anmended. All taking of this species is prohibited in waters
of the United States. An interagency conmttee (Shortnose
Sturgeon Recovery Tean) has been established to assess the status
of the popul ation(s) and to devel op a recovery plan.

Lake Sturgeon: Acipenser fulvescens (Rafinesque)

Lake sturgeon are wdely distributed in North Anerica and are
found in three major drainages: the M ssissippi River, the Geat
Lakes, and the Hudson Bay. This large, primtive, freshwater
fish occurs in greatest abundance in large | akes and rivers of
the G eat Lakes region of the United States and Canada, but nost
of its range in the United States is in the M ssissippi River
Basin fromthe upper Mssissippi River and its major tributaries
to the southern border of Arkansas.

The | ake sturgeon is a freshwater species, but in eastern Canada,
they may occasionally be found in brackish water. Lake sturgeon
are shallow water fish, seldomfound in waters exceeding 6 m
Bent hi ¢ macroi nvertebrates, especially insect |arvae, are the
primary diet of |ake sturgeon.

Lake sturgeon spawn in late spring either within the |akes they
inhabit, or, as is nore often the case, after ascendi ng snal
streans that feed into the | ake. Large, adhesive eggs are
deposited on the shallow, gravelly riffles of streans or the
rocky shoals of |akes. Lake sturgeon grow very slowy. Four or
five years are usually required to reach a length of 51 cmand a
wei ght of 0.5 kg. Females usually reach sexual maturity in 20-24
years while males may mature in 15-17 years. Individuals 40
years of age are not uncommon. The maxi numreported age is 152
years. The |l argest |ake sturgeon ever verified weighed 140.6 kg
and was captured in Lake M chigan in 1943.

Lake sturgeon were an inportant commercial fish in the upper

M ssissippi River and the G eat Lakes region during the |ate
1800's. Mdst were processed as snoked sturgeon, caviar,

i singlass, and fish oil. However, because of the |arge market

for sturgeon flesh, |ake sturgeon were soon overexploited. More
recently, pollution and alteration of large rivers, including dam
construction, channelization, and dredgi ng, have adversely
affected | ake sturgeon popul ations. Although | ake sturgeon
popul ati ons have declined over nuch of their range, there is

evi dence that popul ati ons can recover when sufficient nunbers of
mature fish and adequate habitat are maintai ned. For exanple,

t he | ake sturgeon popul ation in Wsconsin's Lake Wnnebago system
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was stable during the 1930's and 1940's, but the popul ation

i ncreased after property owners began rip-rapping riverbanks with
|arge rock in the 1950's to reduce erosion. The rip-rapped shore
line greatly increased the area suitable for successful spawning.

Several State agencies are currently rearing and stocking | ake
sturgeon fingerlings in an attenpt to recover once thriving
popul ati ons. Young | ake sturgeon, however, are expensive to
produce because they will not eat comrercial diets and are fed
[ive or frozen bl oodworns or brine shrinp.

Green Sturgeon: Acipenser nedirostris Ayres

The green sturgeon is native to North America and Asia (Japan,
Korea, China, and the Conmonweal th of |ndependent States [ Sovi et
Union]). Historically, North American popul ati ons ranged from
the @Gulf of Al aska to southern California. Presunmed spawni ng
popul ati ons of green sturgeon presently occur in the Fraser
River, British Colunbia; Rogue River, Oegon; and the Kl amath,
Sacranmento, and Trinity Rvers in California.

When conpared with the other sturgeon species, little is known
about the biology of green sturgeon. In California waters, green
sturgeon adult spawners mgrate into freshwater in the spring,
and are broadcast spawners. Klamath River adult sturgeon,
presuned to be mgrating to and fromthe ocean, are captured in

the Indian gill net fishery during the spring, sumer, and early
fall nmonths. In the |ower Fraser River, British Colunbia, adult
green sturgeon appear to migrate upstreamin |ate sumrer and
early fall, in advance of their spring spawning. Adult green
sturgeon have been observed in |large deep pools during their
mgratory period. In the Klamath River, juvenile sturgeon have

been captured in protected backwater pools and in the shall ow
mar gi ns of the estuary.

Juveni |l es may spend several years in freshwater prior to
emgration to the ocean. 1In the Klamath River, juvenile sturgeon
appear to mgrate seaward at the end of their second summer.

Al t hough green sturgeon are known to mgrate considerable

di stances in the ocean, little is known about the oceanic phase
of their life history. Age and growh information is sparse and
fragnented. For Klamath Ri ver green sturgeon, an average |length
of 1.0 mis attained in 10 years, 1.5 mby age 15, and 2.0 m by
25 years of age. The |largest reported green sturgeon wei ghed
about 159 kg and was 2.1 min | ength.

Reliable information is not available on the historical abundance
of green sturgeon. Presently, green sturgeon are harvested in
the Sacranmento River system (San Franci sco and San Pabl o bays),
Klamath Ri ver system the nouth of the Colunbia R ver, and

Wl apa Bay and Grays Harbor, Washington. 1In California waters,
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particularly the Klamath River basin, there are concerns that
green sturgeon stocks are being over-harvested. The possibility
that green sturgeon stocks mgrate and m x with other popul ations
i ncreases these concerns. Adult green sturgeon tagged fromthe
Sacranmento River system have been recovered in Washington waters
indicating that mgratory stocks woul d be subject to harvest
interception in nultiple zones.

A nunber of Federal, State and Tribal managenent entities nonitor
West Coast sturgeon fisheries. The U S. Fish and Wldlife
Service nonitors the capture of sturgeon in Native American
spring and fall chinook gill net fisheries. The Fisheries
Department of the Hoopa Vall ey Business Council nonitors the
sturgeon take in the Trinity River wthin the Hoopa Valley Indian
Reservation. The Oregon Departnment of Fish and WIldlife conducts
beach seining on the Rogue River, Oregon, which occasionally
captures juvenile and adult green sturgeon. The California
Department of Fish and Gane, Bay-Delta Project conducts on-going
bi ol ogi cal surveys on both green and white sturgeon. The
Washi ngt on Departnent of Fisheries and Oregon Departnent of Fish
and Wldlife nonitor the comercial and recreational catches of
green sturgeon in the Colunbia R ver. Washington Departnent of

Fi sheries has a taggi ng operation and nonitors harvest in WII apa
Bay and Grays Harbor, Washi ngton.

@Qul f Sturgeon: Acipenser oxyrinchus desot oi

The Gulf sturgeon is a subspecies of the Atlantic sturgeon. The
hi storic range of the Qulf sturgeon includes nost rivers al ong
the Gulf coast fromthe Mssissippi River in the west to the
Suwannee River in the east, and marine waters of the central and
eastern Gulf of Mexico south to Florida Bay. Qulf sturgeon are
still found throughout this range, but during the past 40 years
their nunbers have been greatly reduced. Except for the Suwannee
River, Florida, which is believed to support the healthiest

popul ati on of Gulf sturgeon, the species has been greatly reduced
or extirpated throughout nuch of its historic range.

Overexploitation, deterioration of water quality, habitat
destruction, and the construction of dans that bl ock passage to
spawni ng grounds and sunmer habitat have been cited as the
contributing factors in the decline.

Due to the high value of their eggs for caviar and their flesh
for snmoking, Qulf sturgeon were heavily fished at the turn of the
century. Annual |andings of over 170,000 kg were reported during
the early 1900's. Since then however, popul ations have been in a
steady decline. Harvest records show that Gulf sturgeon were
commercially harvested in Florida through 1984. 1In 1984 Florida
designated the Gulf sturgeon as a "species of special concern”
and passed a |l aw prohibiting further harvest.
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Adult @ulf sturgeon range in size from1.8 to 2.4 mwth reported
wei ghts of over 225 kg. Males mature at 5 to 10 years of age and
females at 8 to 12 years of age. @ilf sturgeon can live up to 70
years.

@Qul f sturgeon are anadronous, spending up to 9 nonths a year in
fresh water. Adult sturgeon usually ascend their natal rivers to
spawn from February through April when water tenperatures are 16-
23°C. They may remain in fresh water until as |ate as Novenber
Adults do not eat during their periods in freshwater and may | ose
15% of their body weight. Spawning is believed to occur in areas
of deep water with a rocky/sandy substrate. A large fenmale can
produce over three mllion eggs at each spawning. Fenales do not
spawn every year. Q@ulf sturgeon two years of age and | ess appear
to remain in riverine and estuarine areas throughout the year.
Little is known of GQulf sturgeon habits and habitats in the
marine environnent, or the habitat occupied by early young of the
year i ndividuals.

Techni ques for induced spawni ng were devel oped in 1989. Progeny
are used to develop fish cultural techniques and for limted
st ocki ng.

The Gulf sturgeon was listed as a threatened species on Septenber
30, 1991, in accordance with provisions of the Endangered Species
Act of 1973, as anended.

Atl antic Sturgeon: Acipenser oxyrinchus oxyrinchus Mtchil

The Atlantic sturgeon is an anadronous species which occurs al ong
the Atlantic coast from Labrador to Florida. Under natura
conditions, this species can grow to an advanced age and great
size with the | argest docunented fish being a 60-year old fenal e,
4.3 mlong and wei ghing 368 kg, taken offshore from New

Brunswi ck's St. John River in 1924.

Spawni ng mgrations into coastal rivers begin as early as
February in Florida and continue through June and July in the
Qulf of Maine. At this tinme adults are highly susceptible to
commercial fishing. Spawning occurs in freshwater or in slightly
bracki sh water at tenperatures of 13-18°C. Young sturgeon
generally spend up to 6 years in fresh and brackish riverine
habitat prior to emigration to sea. |In southern |atitudes, fish
may mature earlier than the 6-10 years for males and 10-20 years
for females recorded in the md-Atlantic coastal areas. Spawning
periodicity ranges from2-6 years. The Atlantic sturgeon is
known for its ability to nmake |l ong oceanic mgrations with
docunent ed novenents of up to 1,450 km
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Atlantic sturgeon have a long history of commercial exploitation
and were an inportant itemof comrerce to early col onists.

During the 17th century sturgeon flesh, roe, oil, and isinglass
were exported in large quantities to Europe. By the 1850's
sturgeon flesh and roe (caviar) gained popularity in this country
and | arge catches were recorded for several decades thereafter
This was particularly true of the Del aware Ri ver and Del aware Bay
whi ch supported over 1,000 fishernen and produced 2.27 mllion kg
of sturgeon products in 1890. By the turn of the century the
total Atlantic sturgeon harvest was reduced by over 90% Reasons
for this drastic decline were primarily overfishing, habitat
degradati on, and damm ng of spawning rivers. |In the md-1920"s
the center of the fishery shifted to the Carolinas, and in recent
years the mpjority of harvest has conme from New York, New Jersey,
and North and South Carolina. Throughout the 1980's, Atlantic
sturgeon harvest ranged between 50, 000- 100, 000 kg annually with
as nmuch as 70% of this taken incidentally in groundfish traws
and shad gill nets. Today, fewer than 100 individuals are
involved in directed fishing for this species.

Due to the decreased abundance of Atlantic sturgeon, the Atlantic
States Marine Fisheries Comm ssion (ASMFC) undertook devel opnent
of a coast-w de fishery managenent plan for this species. The
pl an was approved by ASMFC in 1990 and has a goal of restoring
Atl antic sturgeon to fishable abundance ([i.e., sustained harvest
of 318,000 kg [700,000 | bs.] per year) throughout its range. The
maj or managenment recomendation in the plan is to encourage
States to control harvest in an effort to increase spawni ng

bi omass.

Based on pl an recomrendati ons, nost States have either closed
their sturgeon fisheries or established a 2.13 m (7-ft) m nimum
size limt to allow fermal es to spawn at | east once. However, it

is not known if this alone will result in restoration of the
vari ous stocks. Shrinp traw and shad gill net bycatch remain
known but unquantified sources of fishing nortality. It is also

probabl e that the juvenile and a significant portion of the adult
segnments of popul ations inhabiting the rivers of the deep south
depend on the existence of artesian-supplied oversunmer refuges
for their survival. The extent and relative inportance of this
habitat utilization pattern remains unquantified as well.

Wi te Sturgeon: Acipenser transnontanus Richardson

Hi storically, white sturgeon may have ranged al ong the Pacific
coast of North Anerica fromthe Al eutian Islands of Alaska to
Ensenada, Mexico. They are found in marine, brackish, and
freshwater. However, present-day spawni ng popul ati ons are known
only fromthe Sacranmento/ San Joaquin River Systens (California),
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t he Col unbia River Basin, and the Fraser River (British
Col unbi a) .

White sturgeon nales may mature at 15 years of age, while fenales
mature at 20 to 24 years of age. Adult sturgeon usually ascend
their natal rivers in the spring, and spawn from m d-Apri

t hrough July. White sturgeon in the Colunbia River spawn at
tenperatures from12 to 20'C. Recent studies have shown that
white sturgeon spawning in the Colunbia is positively related to
wat er di scharge (and subsequent velocity). (In the Colunbia

Ri ver downstream from McNary Dam from 1987 t hrough 1991, white
sturgeon spawned exclusively in the high velocity [nmean col
velocity 0.8 to >3 nis] tailwaters of Bonneville, The Dalles,
John Day, and McNary dans, in the furthest upstream 3 km of each
i mpoundnent.) The anobunt of spawning in the Colunbia River is
consi derably | ower during drought conditions than during average
wat er years

Wi te sturgeon are broadcast spawners. The sem -buoyant,
adhesive eggs may drift considerabl e di stances downstream pri or
to sinking and adhering to substrates. Adult fish do not spawn
every year; there may be several years between spawni ngs.

Taggi ng studies indicate that adult white sturgeon have been
known to migrate over 1,000 km but nost tags were recovered in
the sane systemin which they were rel eased. Mvenents within

t he system however, are often extensive. The white sturgeon is
capabl e of conpleting its life cycle in freshwater

Al t hough white sturgeon grow slowy (Colunbia River fish attain
0.9 min 8-9 years), this species is the largest North Anerican
freshwater fish, wth specinens reported at over 6 min |ength,
and wei ghing nore than 800 kg. The |argest white sturgeon
captured in recent tinmes, however, was 3.2 mlong, and 82 years
of age. Oregon Departnent of Fish and Wldlife researchers have
reliably aged a female white sturgeon to be 104 years of age.

She was taken by setline in July 1991, weighed 101 kg and was 2.6
m | ong.

Wi te sturgeon are opportunistic bottomfeeders. Juveniles feed
primarily on nysid shrinp, anphi pods, or nolluscs. Larger fish
eat crustaceans, molluscs, and fish including | anprey, snelt,
anchovi es, and sal noni ds.

In the Colunbia River, adult white sturgeon are known to frequent
deep pools during the winter and shallower waters in the sumrer
nmonths. Adult sturgeon migrate seasonally in the Colunbia R ver
bel ow the first dam Juveniles are known to inhabit various
habi t at s.

Wi te sturgeon have historically been over-exploited and, except
for sonme popul ati ons that have been restored to harvestabl e
nunbers under recent managenent practices, nost popul ations are
not stable. The state of Idaho and Province of British Col unbia
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have term nated harvest of this species, and the state of Mntana
has |isted white sturgeon as a species of special concern since
the early 1980's.

Resource agencies in the states of Idaho, Mntana, O egon, and
Washi ngton, as well as Federal resource agencies such as the
National Marine Fisheries Service and the U S Fish and wildlife
Service, and the Kootenai Tribe of |daho, are involved in efforts
to reestablish and enhance white sturgeon popul ations. The

O egon Departnent of Fish and Wldlife, and Washi ngt on Depart ment
of Fisheries nonitor the recreational, Native American, and
commercial fisheries of white and green sturgeon in the | ower
Colunmbi a River, where illegal harvest of |arge, oversize (greater
than 2.8 m mature white sturgeon continues to be a problem The
U S. Fish and wildlife Service nonitors the take of white and
green sturgeon in the Klamath River gill net fishery; white
sturgeon and green sturgeon, however, constitute a very snal
percentage of the total fish harvest in the Kl amath.

In recent years, primarily due to research done at the University
of California-Davis on sturgeon cultural technol ogy, there has
been an increase in interest in white sturgeon by the private
aquacul ture conmmunity in California and other parts of the
country. The commercial potential for this species and the
resulting potential for negative inpacts on other native sturgeon
popul ati ons are of concern to a nunber of resource agencies and
resear chers throughout the country.

Pal I'id Sturgeon: Scaphirhynchus al bus (Forbes and Ri chardson)

The pallid sturgeon was not described as a species until 1905 and
remai ns one of the |east known of the l|arge, freshwater fishes.
The original distribution of the pallid sturgeon was probably in
the Yell owstone River fromthe confluence of the Bighorn River
downstreamto the confluence with the Mssouri River, in the

M ssouri River from Geat Falls, Mntana, downstreamto the
confluence with the Mssissippi River, and in the M ssissipp

Ri ver fromthe confluence with the Mssouri River to the Qulf of
Mexi co. The one or two early records of pallid sturgeon fromthe
M ssi ssi ppi River above the confluence of the Mssouri River are
likely the result of strays because prior to construction of

navi gational features the upper M ssissippi River probably did
not provide the preferred turbidity and tenperature range of the
speci es.

The historical abundance of pallid sturgeon is poorly known, but
avai l abl e informati on suggests the species was al ways rare. For
exanple, in the early 1900'S, pallid sturgeon were reported to
conprise only 1 in 500 of river sturgeon captured in the

M ssissippi River at Gafton, Illinois. However, since the
devel opnment of danms and reservoirs on the Mssouri River, the
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speci es has declined even further. There are now only remant,
smal | popul ations of pallid sturgeon remaining in each of the
reservoir conplexes in the Dakotas, and remaining riverine

habi tat between the dans apparently does not neet the

requi renents of the species because successful reproduction has
not been documented. It is also likely that the forage base once
used by pallid sturgeon has been greatly altered, thus affecting
growm h and reproduction. The |argest remaining popul ati ons of
pallid sturgeon appear to be in the upper Mssouri River above
Ft. Peck Reservoir in Mntana, in the Mssouri and Yell owstone
rivers above Garrison Reservoir in North Dakota and Mont ana,
respectively, in the Mssissippi R ver below St. Louis, Mssouri,
to the Od R ver Control structure in Louisiana, and bel ow t he

A d River control structure in the Atchafal aya and Red rivers of
Loui si ana.

It is doubtful that any natural reproduction has occurred on the
upper M ssouri River during the | ast decade because the youngest
pal lid sturgeon captured fromthis region in recent years was age
10. This fish was captured in the Mssouri River in Nebraska in
1988. Recent pallid sturgeon captures in Louisiana indicate
recent reproduction fromthe | ower basin, however. In October
1992, while nonitoring catches of commercial fishernmen bel ow the
O d River control structure at the headwaters of the Atchafal aya
Ri ver swanp, Louisiana Departnment of WIldlife and Fisheries
captured two small pallid sturgeon. They were 61 and 66 cmin

| ength, respectively. The snmallest of the two pallids weighed
approximately 1.0 kg in weight, thus being the smallest pallid
sturgeon capture on record. Both pallids were believed to be | ess
t han age 3.

Because pallid sturgeon are so rare, little is known about their
life requirements. They are known to prefer large, turbid, free-
flowng river habitat with rocky substrate. Pallid sturgeon are
wel | adapted to life on the bottomand inhabit areas of swifter
wat er than do the smaller shovel nose sturgeon. The primary
forage base for adult pallid sturgeon prior to extensive

nodi fications of riverine habitat is assunmed to be fl at head
chubs, plains mnnows, and western silvery mnnows found over
sand and gravel bars. The few pallid sturgeon in captivity are
successfully fed goldfish, crayfish, and m nnows.

Pallid sturgeon are known to hybridize with the smaller

shovel nose sturgeon. In the |ower Mssissippi River in Mssouri,
hybrids are nore common than pallid sturgeon. Hybrids were first
identified in the Mssissippi R ver below St. Louis, Mssouri, in

the late 1970's. More recently, hybrids have been captured not
only near St. Louis, but near the A d River Control structure in
east central Louisiana in the M ssissippi and Atchafal aya rivers.
These hybrids may constitute a serious threat to the survival of
pallid sturgeon in the southern portion of their range because of
conpetition and the potential for genetic swanping.
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Pallid sturgeon were first artificially spawed by the M ssour
Department of Conservation in 1992. A nunber of other Federal
and state resource agencies are conducting studies to inprove
culture of this species. These studies include techniques to

i nprove spawning to insure survival of broodstock and production
of viable eggs and fry, and studies to identify foods and feeding
techniques to inprove growh and survival of fingerling and adult
fish. Successful conpletion of these and other studies wll
benefit managenent of this species

The pallid sturgeon was |isted as an endangered species on
Septenber 6, 1990, in accordance with provisions of the
Endangered Species Act of 1973, as anended.

Shovel nose Sturgeon: Scaphirhynchus pl at orhynchus (Rafi nesque)

The shovel nose sturgeon is a freshwater species that was
historically found throughout nost of the M ssissippi and

M ssouri river basins, from Montana south to Louisiana, and from
Pennsyl vani a west to New Mexico. This sturgeon species presently
has a nore limted range due to human inpacts. Wile the

shovel nose has not experienced the range reduction of sone of the
| arger M ssissippi R ver Valley sturgeons (e.g., |ake and
pallid), it is no |longer found in Pennsylvania, New Mexico, and

| arge parts of Kansas, Kentucky, Tennessee, and other states
where it was once abundant.

Shovel nose sturgeon, snallest of the sturgeon species in North
Anmerica, can tolerate high turbidities and are usually found in
the strong currents of main river channels. They are often found
over sand and gravel substrates feeding on aquatic insects,
nmussel s, wornms, and crustaceans. Normally, spawning occurs from
April through early July with mature shovel nose m grating upriver
to spawn over rocky substrates in flow ng water between 19 and
21°C Individuals mature after 5 to 7 years of age, at
approximately 500 mm and 630 mm for nales and femal es,
respectively. Their weight at this age ranges fromO0.9 to 1.3
kg. The largest recorded shovel nose was approxi mately 900 mm and
wei ghed 3-4 Kkg.

The alteration of large rivers and construction of |ocks and dans
for navigation purposes have contributed significantly to the
decline of this species by blocking access to ancestral spawni ng
grounds and by elimnating its requisite lotic habitat. Wile

t he shovel nose sturgeon's roe is used as an acceptabl e cavi ar,
over harvest has not been a major detrinment to this species. This
may be due to its relatively small size in conparison to the

ot her two sturgeon species found historically throughout its

range (i.e., lake and pallid). The shovelnose is locally
abundant in sone areas where the large river habitat it needs is
still fairly intact. Mdest comrercial fisheries occur in a few

23



states where sone acceptable riverine habitat still exists. For
exanple, in Arkansas 14,500 kg were harvested annually fromthe
Wiite River in the 1980's, and in lowa 7,000 kg were harvested
fromthe M ssissippi Rver in 1990.

Federal and state hatcheries have devel oped spawni ng techni ques
for this species which are simlar to those used to produce
paddl efish in Mssouri and white sturgeon in California. Unlike
t he paddl efi sh and white sturgeon though, at present, there is
little interest by private aquaculturists in working with

shovel nose as a source of flesh or caviar. However, there is
some interest in their potential trade as an aquariumfish.

Al abama St urgeon: Scaphirhynchus suttkusi WIllians and C emrer

The Al abama sturgeon is a freshwater species known only fromthe
Mobil e River system of Al abama and M ssissippi. Wthin the
Mobil e River system the species is historically reported from

t he Tonbi gbee, Bl ack Warrior, Cahaba, Al abama, and Mobile rivers,
Al abama; and the Tonbi gbee River, Mssissippi. Prior to

i mpoundnent, this small sturgeon's range likely included the
Coosa and Tal | apoosa rivers, Alabama. The species was | ast
captured in 1985 during a survey conducted to determne its
status. Since that tine there have been nunerous anecdot al
reports of captures by fishernen, but none have been caught in
the limted sanpling conducted by State and Federal conservation
agencies. All confirned captures and anecdotal reports of
capture in the past several years have cone fromthe Al abana

Ri ver, downstream of Jones Bluff Lock and Dam and fromthe | ower
Cahaba River. The species has not been reported fromthe Bl ack
Warrior River since the turn of the century and only a snal
nunber of Al abama sturgeon have been reported fromthe Tonbi gbee
River. The Mbile River is likely marginal habitat due to

sal twater intrusion

The decline of this species is related to the alteration of the
Mobil e River system by the construction of |ocks and dans for
navi gati on and hydroel ectric production. The construction of
dans |ikely bl ocked access to spawni ng grounds and el i m nated
lotic habitat required by the sturgeon. While this species was
commercially traded in the |ate 1800's, there is no reason to
believe it was over-harvested. There are no records of this
species in comercial trade after the turn of the century.

The bi ol ogy and specific habitat needs of the Al abama sturgeon
are largely unknown. The life history requirenents for the

Al abama sturgeon are likely simlar to those of the shovel nose
sturgeon, its closest relative, however. They are about equal in
size, the Al abama sturgeon attains a length of 720 nm and based
upon gravid femal es captured during sanpling, probably reproduce
under simlar conditions.
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Based on limted capture information, the Al abama sturgeon seens
to prefer unnodified nmain channels of |arge coastal plain rivers
as non-spawni ng habitat. Mst speci nens have been taken in
noderate to swift currents at depths of 6 to 14 m over sand and
gravel or nud bottom Al abama sturgeon mgrate upstreamto
spawn. Spawni ng habitats may be tributaries with hard
substrates, main channel areas, or in the directed currents of
wat er diversion structures (i.e., wng walls, training dikes, and
closing danms) in major rivers. Spawning apparently occurs from
April to July. The spawni ng period probably depends upon water
tenperature and current. Based on limted stomach anal ysi s,

Al abama sturgeon appear to be opportunistic bottomfeeders, with
aquatic insect |larvae being a major dietary conponent. Fish
eggs, snails, nussels, and fish are al so taken.

The U S. Fish and Wldlife Service is reviewing a rule to propose
t he Al abama sturgeon for endangered status and to designate
critical habitat. Should this species be |isted as endangered,

it is likely that Federal and State hatcheries will culture and
stock it to enhance the small wld population. Spawning

t echni ques devel oped for other sturgeon, especially the

shovel nose sturgeon, should be effective for the Al abama
sturgeon. It is doubtful there will be any interest in private
aquacul ture of this species.

Paddl ef i sh: Pol yodon spat hul a (Wal baum

Paddl efi sh belong to the sanme order (Acipenserifornes) as
sturgeon but are in the famly Pol yodontidae. The paddl efish, an
open-wat er speci es, was once common throughout nuch of the

M ssi ssi ppi River Basin, adjacent Gulf drainages, and sone areas
in the Geat Lakes. Under the relatively natural, unaltered
conditions that existed prior to the early 1900's, paddlefish

i nhabited large, free-flowing rivers with brai ded channels,
extensi ve backwat ers, and oxbow | akes. These areas provided

i deal habitat for spawning and provided areas rich in

zoopl ankton, their primary diet. However, paddlefish are now
found in only a portion of their fornmer range. Since about 1900
significant declines in major paddl efish stocks have occurred in
the M ssissippi, Mssouri, Chio and Red river drainages, and

adj acent @ulf drainages. A relict population has al so been | ost
fromthe Geat Lakes.

One of the primary reasons for the decline in paddlefish
popul ati ons since the turn of the century is the | oss of spawni ng
and rearing habitat due to environnental alteration. Dam
construction has elimnated spawing sites, interrupted natural
spawning mgrations, altered water flow, and elim nated
backwaters that were inportant as nursery and feeding areas.

| ndustrial contamnants, illegal fishing, and over-exploitation

25



by commercial and recreational anglers have al so contributed to
t he decline.

Unfortunately, popul ation problens are not always i nmedi ately
recogni zed because paddl efish are long-1lived and highly nobile,
and their presence is sonetinmes construed as an indication that
t he speci es has not been adversely affected. For the future
survival of this species, however, effective managenent wl |
require a better awareness of how environnental factors affect
paddl efi sh and a better understanding of the life history and
basi ¢ biological requirements of the species.

In the Mdwest, fenmales usually do not reach sexual maturity
until at |east 10 years of age; males reach sexual maturity at
about 8 years of age. Wen they first reach maturity, fenales
generally weigh at |east 13-14 kg and nal es wei gh 7-9 kg.
Paddl efi sh in sonme southern waters reach sexual maturity at an
earlier age and at snmaller sizes. Some southern paddlefish
femal es are sexually mature at about 7 or 8 years of age (8-9 kg)
and sonme sout hern paddl efish mal es reach maturity at about 5-6
years of age (5-7 kg). Paddlefish generally grow faster in
reservoirs than in rivers, presumably because of increased
abundance and availability of food. They can easily gain 2.3-2.7
kg per year and can attain wei ghts exceedi ng 45 kg.

Paddl efish require precise timng of events for successful
reproduction. They spawn over gravel substrate in the flow ng
waters of large rivers. The three nost inportant factors
control ling spawni ng are photoperiod, water tenperature, and
water flow. Photoperiod and water tenperature (10-16°C) control
the timng of spawning, but an increase in water flowis the
triggering stinulus.

Techni ques for the spawning and cul ture of paddl efish were
developed in the late 1960's. These net hods have been nodified
and inproved during the |last several years. Paddlefish
fingerlings are now reared both intensively (raceways and
circular tanks) and extensively (ponds), and techni ques have been
devel oped to train paddl efish to accept commercial diets. These
advances in culture technol ogy, and the high demand for

paddl efi sh as a source of caviar and snoked fl esh, has increased
interest in the private aquaculture comunity for this species.

The commercial catch of paddlefish has fluctuated since the late
1800's, varying with demand for roe and snoked flesh, which was
often substituted for sturgeon caviar and snoked sturgeon. This
varyi ng demand has caused many paddl efish fisheries to experience
serious "boom and bust" cycles. In these cycles,
overexploitation usually resulted and then, due to the
unprofitability of fishing for these species, the stocks were
left to recover -- a process that sonetines took decades.
Unfortunately, many paddl efish stocks are currently being
commercially harvested using simlar "boomand bust" | ogic.
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Because of the overall reduction in demand for paddl efish flesh
and cavi ar over the | ast several decades, commercial catches are
but a fraction of what they were in the early 1900's; however,
since the 1980's, demand for caviar has increased and pressures
are once again being placed on paddlefish. 1In recent years,
dependi ng upon supply and demand, the price of unprocessed
paddl ef i sh eggs has fluctuated from $30 to $90 per pound, with a
potential value of $250 to $700 per fish. Because of this high
val ue, illegal fishing has seriously danmaged paddl efish fisheries
in several reservoirs in the Mdwest and sout heastern United

St at es.

In addition to their commercial val ue, paddlefish are also an
i mportant sport fish in several Mdwestern and Sout heastern
states. In these states paddl efish fisheries are managed by
seasons and bag limts to ensure sustained harvests.
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APPENDI X |1

LIST OF U. S. FISH AND W LDLI FE SERVI CE ENTI Tl ES
| NVOLVED | N THE MANAGEMENT AND CONSERVATI ON
OF PADDLEFI SH AND STURGEON

Short nose st urgeon:
- Bears Bl uff NFH, Wadnal aw | sl and, SC
- Bo Gnn NFH, MIllen, GA
- Conte Anadronous Fish Research Laboratory, Turners Falls, MA
- Edenton NFH, Edenton, NC
- National Fisheries Research Center--Gainesville,
Gai nesville, FL
- Orangeburg NFH, Orangeburg, SC
- Wadnmal aw | sl and FAO, Wadmal aw | sl and, SC

Lake sturgeon:
- Al pena Fishery Resources Ofice, Al pena, M
- Ashl and Fi shery Resources Ofice, Ashland, W
- Carterville Fishery Resources Ofice, Carterville, IL
- Col unbi a Fishery Resources Ofice, Colunbia, MO
- Fish and WIldlife Enhancenent O fice, Colunbia, MO
- Fish and WIldlife Enhancenent O fice, East Lansing, M
- Genoa NFH, Genoa, W
- Green Bay Fishery Resources Ofice, Geen Bay, W
- Large Rivers Fishery Coordination Ofice, Colunbia, MO
- Lower Great Lakes Fishery Resources Ofice, Buffalo, NY
- National Fishery Research and Devel opnent Laboratory--
Wl | sboro, Wellsboro, PA
- Wnona Fishery Resource Ofice, Wnona, M

Green sturgeon:
- Abernathy Sal non Cul ture Technol ogy Center, Longview, WA
- Coastal California Fishery Resource Ofice, Arcata, CA
- Lower Colunbia River Fishery Resource Ofice, Vancouver, WA

Atl antic Sturgeon:
- Bears Bluff NFH, Wadmal aw, |sland, SC
- Conte Anadronous Fish Research Laboratory, Turners Falls, MA
- National Fishery Research and Devel opnent Laboratory--
Wl | sboro, Wellsboro, PA
- Northeast Fishery Center, Lamar, PA
- Northeast Fish Health Unit, Lamar, PA
- Susquehanna Ri ver Coordinator, Harrisburg, PA
- Tuni son Laboratory of Fish Nutrition, Cortland, NY
- Warm Springs NFH, Warm Springs, GA
- Wel aka NFH, Wel aka, FL
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Atl antic Sturgeon:

Bears Bl uff NFH, Wadmal aw, |sland, SC

Cont e Anadronpus Fi sh Research Laboratory, Turners Falls, MA

Nat i onal Fi shery Research and Devel opnent Laboratory--
Wl | sboro, Wellsboro, PA

Nort heast Fi shery Center, Lamar, PA

Nort heast Fish Health Unit, Lamar, PA

Susquehanna Ri ver Coordinator, Harrisburg, PA

Tuni son Laboratory of Fish Nutrition, Cortland, NY

V\hl te Sturgeon:

Abernat hy Sal non Cul ture Technol ogy Center, Longview, WA
Coastal California Fishery Resource Ofice, Arcata, CA
Colunmbia River Field Station, Cook, WA
Fish and Wl dlife Enhancenent O fice, Boise, ID
| daho Cooperative Fishery Research Unit, Mscow, |ID
| daho Fi shery Resource O fice, Ahsahka, 1D
Lower Colunbia River Fishery Resource Ofice, Vancouver, WA
Nati onal Fisheries Research Center--Seattle, Seattle, WA
Northern Central Valley Fishery Resource Ofice,

Red Bl uff, CA
West ern Washi ngton Fi shery Resource Ofice, Oynpia, WA

Pal [id Sturgeon:

Bozeman FTC, Bozeman, M

Carterville Fishery Resource Of fi ce, Carterville, IL
Col unbi a Fi shery Resources O fice, Colunbia, MO

Fish and wildlife Enhancenent O‘fl ce, Bisnmarck, ND

Fish and WIldlife Enhancenent O fice, Colunbia, MO
Fish and WIldlife Enhancenent O fice, Jackson, M5
Fish and wildlife Enhancenent O fice, Lafayette, LA
Fish and wildlife Enhancenent ice, Pierre, SD

I

Ofi
Fish and wildlife Enhancenment O fice, Vicksburg, M
Fort Morgan Fish D sease Control Center, Fort Mrgan, CO
Garrison Darn NFH, R verdale, ND
Gavi ns Poi nt NFH, Yankton, SD
@Qul f Coast FCO, QOcean Springs, M
Large Rivers Fishery Coordination Ofice, Colunbia, MO
M ssouri River Coordinator, Pierre, SD
M ssouri River Fish and wildlife Managenent Assi stance
O fice, Bismarck, ND
Mont ana Cooperative Fishery Research Unit, Bozeman, MI
Nat chi t oches FAO Natchitoches, LA
Nat chi t oches NFH, Natchitoches, LA
Neosho NFH, Neosho, MO
Sout h Dakot a Cooperative Fishery Research Unit, Brookings, SD
Valley Gty NFH, Valley City, ND

Shovel nose st urgeon:

Bozeman FTC, Bozeman, M

Carterville Fishery Resource Ofice, Carterville, IL

Col unmbi a Fi shery Resources O fice, Colunbia, MO

Fish and Wldlife Enhancenent O fice, Colunbia, MO

Fort Morgan Fish D sease Control Center, Fort Mrgan, CO
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- @Grrison Dam NFH, Riverdal e, ND

- @Gvins Point NFH, Yankton, SD

- Large Rivers Fishery Coordination Ofice, Colunbia, MO

- Mssouri River Coordinator, Pierre, SD

- Mssouri River Fish and WIdlife Managenent Assi stance
O fice, Bismarck, ND

- Montana Cooperative Fishery Research Unit, Bozeman, M

- Natchitoches NFH, Natchitoches, LA -Valley Gty NFH,
Valley Cty, ND

- Wnona Fishery Resources O fice, Wnona, M

Al abama st ur geon:
- Fish and wildlife Enhancement
- Fish and wildlife Enhancement
- Fish and wildlife Enhancement
- Fish and Wl dlife Enhancement
- @lf Coast FCO GCcean Springs, M
- National Fisheries Research Center--Gainesville,

Gai nesville, FL.

- Panama City FAO Panama City, FL

e, Daphne, AL
e, Jackson, M5
e, Jacksonville, FL
e, Panama City, FL

Paddl efi sh:
- Bowden NFH, Elkins, W
- Bozeman FTC, Bozeman, Ml
- Carbon H Il NFH, Carbon Hill, AL
- Carterville Fishery Resources Ofice, Carterville, IL
- Col unbi a Fishery Resources Ofice, Colunbia, MO
- Fish and WIldlife Enhancenent O fice, Colunbia, MO
- Fort Morgan Fish Disease Control Center, Fort Mrgan, CO
- @Grrison Dam NFH, Riverdal e, ND
- @Gvins Point NFH, Yankton, SD
- Genoa NFH, Genoa, W
- @l f Coast FCO, QOcean Springs, M
- I nks Dam NFH, Burnet, TX
- Large Rivers Fishery Coordination Ofice, Colunbia, MO
- Manmmot h Spring NFH, Mammoth Spring, AR
- Meridian NFH, Meridian, M
- Mssouri River Coordinator, Pierre, SD
- Mssouri River Fish and WIdlife Managenent Assi stance
O fice, Bismarck, ND
- Montana Cooperative Fishery Research Unit, Bozeman, M
- Natchitoches FAO, Natchitoches, LA
- Natchitoches NFH, Natchitoches, LA -Neosho NFH, Neosho, MO
- Private John Allen NFH, Tupelo, M
- San Marcos NFH&TC, San Marcos, TX
- Tishom ngo NFH, Tishom ngo, K
- UWval de NFH, Uval de, TX
- Valley City NFH, Valley Cty, ND
- Warm Springs NFH, Warm Sprilngs, GA
- Wnona Fishery Resource Ofice, Wnona, M
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APPENDI X [11

LI ST OF STATE FI SHERY RESOURCE AGENCI ES | NVOLVED
I N THE MANAGEMENT AND CONSERVATI ON
OF PADDLEFI SH AND STURGEON

Short nose st urgeon:
- Ceorgia Departnent of Natural Resources
- Mai ne Departnent of Marine Resources
- Massachusetts Division of Marine Fisheries
- New York Departnment of Environnental Conservation
- South Carolina wildlife and Mari ne Resources Depart nment

Lake Sturgeon:
- M chigan Departnment of Natural Resources
- M nnesota Departnment of Natural Resources
- M ssouri Departnment of Conservation
- New York Departnment of Environnental Conservation
- Vernont Departnent of Fish and wildlife
- Wsconsin Departnment of Natural Resources

Green Sturgeon:
- California Departnent of Fish and Gane
- Oregon Departnment of Fish and Wldlife
- Washi ngt on Departnment of Fisheries

@ul f Sturgeon:
- Al abama Departnent of Conservation and Natural Resources
- Florida Departnent of Natural Resources
- Loui siana Departnment of WIldlife and Fisheries
- M ssissippi Department of Wldlife, Fisheries, and Parks

Atl antic Sturgeon:

- Connecticut Department of Environnmental Protection

- Del aware Departnment of Natural Resources and Environnental
Cont r ol

- Florida Departnent of Natural Resources

- Ceorgia Departnent of Natural Resources

- Maine Departnent of Inland Fisheries and Wldlife

- Maryl and Departnment of Natural Resources

- Massachusetts Department of Fisheries, wildlife and
Envi ronnent al Law Enf or cenent

- New Hanpshire Departnent of Fish and Gane

- New Jersey Departnent of Environnental Protection

- New York Departnment of Environnental Conservation

- North Carolina Departnent of Environnment, Health, and
Nat ural Resources

- Pennsyl vani a Fi sh Conmi ssi on
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- Rhode Island Department of Environnental Managenent
- South Carolina wildlife and Mari ne Resources Depart nent
- Virginia Departnment of Gane and Inland Fisheries

VMlte St ur geon:
California Departnment of Fish and Gane
- ldaho Department of Fish and Gane
- Montana Departnent of Fish, Wldlife, and Parks
- Oregon Departnent of Fish and wildlife
- Washi ngton Departnent of Fisheries

Pallld St ur geon:
Arkansas Gane and Fi sh Conmi ssion
- lowa Departnent of Natural Resources
- Kansas Departnent of wildlife and Parks
- Loui siana Departnment of wildlife and Fisheries
- M ssissippi Departnent of Wldlife, Fisheries, and Parks
- M ssouri Departnment of Conservation
- Montana Departnent of Fish, Wldlife, and Parks
- Nebraska Gane and Par ks Comm ssion
- North Dakota State Gane and Fi sh Depart nment
- Sout h Dakota Gane, Fish, and Parks Departnent

Shovel nose St urgeon:
- Arkansas Gane and Fi sh Conmi ssion
- Illinois Departnent of Conservation
- lowa Departnent of Natural Resources
- Loui siana Departnent of WIldlife and Fisheries
- M nnesota Departnment of Natural Resources
- M ssouri Departnment of Conservation
- Montana Departnent of Fish, Wldlife, and Parks
- Nebraska Gane and Parks Comm ssion
- North Dakota State Gane and Fi sh Depart nent
- Sout h Dakota Gane, Fish, and Parks Departnent
- Wsconsin Departnent of Natural Resources

Al abama St ur geon
- Al abama Departnment of Conservation and Natural Resources

Paddleflsh
Al abama Departnent of Conservation and Natural Resources
- Arkansas Gane and Fi sh Conmi ssion
- Illinois Departnent of Conservation
- I ndi ana Departnent of Natural Resources
- lowa Departnent of Natural Resources
- Kansas Departnent of wildlife and Parks
- Kentucky Departnent of Fish and wildlife Resources
- Louisiana Departnent of wildlife and Fisheries
- M nnesota Departnment of Natural Resources
- M ssissippi Departnent of WIldlife, Fisheries, and Parks
- Mssouri Departnment of Conservation
- Montana Departnent of Fish, WIldlife, and Parks
- Nebraska Gane and Par ks Comm ssion
- North Dakota Gane and Fi sh Depart nent
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Ohi 0 Departnent of Natural Resources

Okl ahoma Departnment of Wldlife Conservation
Pennsyl vani a Fi sh Comm ssi on

Sout h Dakota Gane, Fish, and Parks Departnent
Tennessee wi |l dlife Resources Agency

Texas Parks and Wil dlife Departnent

Virginia Departnment of Ganme and I nland Fisheries
West Virginia Division of Natural Resources

W sconsin Departnment of Natural Resources
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APPENDI X |V

LI ST OF OTHER FEDERAL, STATE, AND TRI BAL ENTI TI ES .

| NVOLVED | N THE MANAGEMENT AND CONSERVATI ON
OF PADDLEFI SH AND STURGEON

Short nose st urgeon:

Nat i onal Mari ne Fi sheries Service
Uni versity of Massachusetts, MA

Lake Sturgeon:

Bad Ri ver Band of Lake Superior Chippewa, W

M chi gan Technol ogi cal University, M

M ssi ssi ppi I nterstate Cooperative Resource Agreenent
M ssouri River Natural Resources Conmittee

St. Regis Mohawk Tribe, NY

Tennessee Vall ey Authority

Uni versity of Wsconsin--MI|waukee, W

Upper M ssissippi River Conservation Conmttee

Green Sturgeon:

Colunmbia River Intertribal Fish Comm ssion

Hoopa Val | ey Busi ness Council, Departnent of Fisheries,
Hunbol dt state University, CA

Karuk Tribe, CA

Pacific states Marine Fisheries Conmm ssion

University of California--Davis, CA

Yurok Tribe, CA

@ul f Sturgeon:

Qul f states Marine Fisheries Comm ssion

Nati onal Marine Fisheries Service

University of Florida--Ginesville, FL
U.S. Arny Corps of Engineers

Atl antic Sturgeon:

Atl antic States Marine Fisheries Comm ssion
Nat i onal Marine Fisheries Service

Uni versity of Maryland, M

Uni versity of Massachusetts, MA

Vi rginia Commonweal th University, VA

Wi te sturgeon:

Bonnevill e Power Adm nistration

Bur eau of Recl amati on

Col | ege of Southern Idaho, ID

Colunbia River Intertribal Fish Comm ssion
Eastern Washi ngton University, WA
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Hunbol dt state University, CA

Hoopa Val | ey Busi ness Council, Departnent of Fisheries,

Karuk Tri be, Ol eans, CA

Kootenai Tribe, ID

Nati onal Marine Fisheries Service
Nor t hwest | ndi an Fi sheries Conm ssion
Pacific states Marine Fisheries Comm ssion
University of California--Davis, CA

Uni versity of Idaho, ID

Upper Colunbia United Tribes, WA

U.S. Arny Corps of Engineers

Yurok Tribe, CA

[id Sturgeon:

Bureau of Recl amation

Envi ronnmental Protection Agency

Loui siana State University, LA

M ssi ssi ppi Interstate Cooperative Resource Agreenent
M ssouri River Natural Resources Conmittee

Uni versity of M ssouri, MO

University of North Dakota, ND

Upper M ssissippi River Conservation Conmttee
U S. Arny Corps of Engineers

Western Area Power Admi nistration

Shovel nose St urgeon:

Bureau of Reclamation

Envi ronnmental Protection Agency

Loui siana state University, LA

M ssi ssi ppi Interstate Cooperative Resource Agreenent
M ssouri River Natural Resources Conmittee

Sout h Dakota State, SD

University of North Dakota, ND

Upper M ssissippi River Conservation Conmttee

U.S. Arny Corps of Engineers

Al abama St ur geon

Pad

Ceol ogi cal Survey of Al abama, AL
Marion State Fish Hatchery, Marion, AL
U.S. Arny Corps of Engineers

dl efi sh:

lowa State University, A

Kentucky State University, KY

Loui siana State University, LA

M ssi ssi ppi Interstate Cooperative Resource Agreenent
M ssouri River Natural Resources Conmittee
Ohio State University, OH

Tennessee Tech University, TN

Tennessee Valley Authority

Uni versity of Idaho, ID

University of North Dakota, ND

Uni versity of Gkl ahoma-- Norman, OK

Uni versity of South Dakota, SD
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- Upper M ssissippi R ver Conservation Conmittee
- US Arny Corps of Engineers
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APPENDI X V

LI ST OF ESTABLI SHED PRI VATE ENTI TI ES | NVOLVED I N THE
CULTURE, MANAGEMENT, OR CONSERVATI ON
OF PADDLEFI SH AND STURGEON (e.g., Producers, Sellers)

Short nose st urgeon:
- Hudson Ri ver Foundation, New York City, NY

Lake sturgeon:
- Sturgeon for Tonorrow, Ml one, W

Green sturgeon:
- None exi st

@ul f sturgeon:
- Cari bbean Conservation Corporation, Gainesville, FL
- @l f Coast Research Laboratory, Ccean Springs, M

Atl antic Sturgeon:
- Hudson Ri ver Foundation, New York City, NY

Wi te Sturgeon:

- FishPro Farns, Port Orchard, WA
Pel frey's Sturgeon Hatchery, Troutdale, OR
Sea Farm Washi ngton, Inc., Herald, CA
Sierra Aquafarns, Inc., Elverta, CA
The Fishery, Inc., Glt, CA

Pal Iid Sturgeon:
- Loui siana Hydroelectric, Vidalia, LA

Shovel nose St urgeon:
- David Mieller, Mhtonedi, M

Al abama St ur geon:
- None exi st

Paddl efi sh:
- Down on the Farm Inc., Prestonsburg, KY
- (Osage Catfisheries, Lake Ozark, MO
- David Mieller, Mahtomedi, M
- Pineland Pl antation, Newton, GA
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APPENDI X VI

LI ST OF EXI STI NG PADDLEFI SH AND STURGEON FEDERAL AND
STATE MANAGEMENT PLANS

Short nose st urgeon: _
- Shortnose Sturgeon Recovery Team Recommendati ons(draft)

Lake sturgeon:
- New York state has a restoration plan.
- A Plan For The Recovery O Lake Sturgeon In M ssour

Green sturgeon:
- None exi st

@Qul f sturgeon:
- A managenent/recovery plan is being devel oped by the Gl f
sturgeon recovery teamand the Qulf states Marine Fisheries
Comm ssi on

Atl antic sturgeon:
- Atlantic states Marine Fisheries Conm ssion, Fisheries
Managenent Report No. 17, Novenber, 1990

Wi te sturgeon:
- Pacific States Marine Fisheries Conmm ssion, Portland, OR
Wi te sturgeon Managenent Franmework Plan (August, 1992)

Pal |id sturgeon:
- Arecovery plan is currently being devel oped for pallid
st ur geon.

Shovel nose st urgeon:
- None exi st

Al abama st urgeon
- None exi st

Paddl efi sh:

- The Pennsyl vani a Fi sh Comm ssion has a ten-year plan for
stocki ng paddl efish in their waters of the upper Ohio and
Al | egheny Rivers.

- Texas Parks and Wl dlife Departnent has a Paddl efish
Recovery Program which calls for ten years of stocking in
five river systens: Trinity, Neches, Sabine, Big Cypress
Bayou, and Sul phur.

- _A Managenent Plan For Paddlefish In M ssour
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GLOSSARY

Atlantic States Marine Fisheries Comm ssion

Fi sheri es Assistance Ofice

Fi sheri es Coordi nator O fice

Fi sheri es Resources O fice

Fi sh Technol ogy Center

Qul f States Marine Fisheries Comm ssion

M ssi ssi ppi I nterstate Cooperative Resource Agreenent
M ssouri River Natural Resources Conmmttee

Nat i onal Fi sh Hatchery

Nat i onal Fi sh Hatchery and Technol ogy Center
Nati onal Marine Fisheries Service

Nat i onal Cceani ¢ and At nospheric Adm nistration
O fice of Fisheries Assistance

O fice of Fisheries Resources

Pacific States Marine Fisheries Comm ssion
Technol ogy Center

Upper M ssissippi River Conservation Conmttee
United States Fish and wildlife Service
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